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175-018-003.

2. Subject final report is approved and forwarded for information.
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MECOII letter states the requirement for a trailer-mounted 18,000 BTU
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4. The results of tests completed prior to termination disclosed two
deficiencies, six shortcomings, and one random failure. Since the sub-

Ject test project was not completed, a suitability for release of the

test item has not been provided.
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ABSTRACT

The initial production test of the 18,000 British thermal units per hour trailer mounted air

conduttulUer waid LU u ruoJducuii I Ab z.,u*,s.* y.*•. , .... -.

through 22 April 1970 to determine the ability of the test items to withstand

environmental, transportatin., durability. capacity, and radio interference suppression tests,

The test was terminated by the United States Army Test and Evaluation Command before
all testing was completed. The tests started or completed before termination were the initial
inspection and servicing test; tha control and performance tvst; the refrigerant pressure arnd

leak test; the high temperature storage and operational test; the durabiltiy, maintainability

and reliability test; r.in the radio interference supprpssion test. The results on the completed

tests showed two deficiencies, six shortcomings, and one random failure. One deficiency was

that one of the units was received without a fire extinguisher. The other deficiency was a

fa~lure to start due to the failure of the code A magneto. The shortcomings were: the

excessive vibration of the units, the inadequate range of two thermostats, the

improperly-adjusted high-pressure cutout switch, the improper engine technical manuals

received with the units, missing fasteners, and the failure of one generator frequency

converter. The random failure was the failure of an engine governor.

FOREWORD

Materiel Testing Directorate was responsible for conducting the tests and preparing the

report.

vi



ABERDEEN PROVING GROUND
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USATECOM PROJECT NO. 7-EG-175-018-003

FINAL REPORT ON INITIAL PRODUCTION TEST OF
AIR CONDITIONER, TRAILER MOUNTED,

18,000 BTU/HR, ELECTRIC MOTOR
DRIVEN, 50/60-CYCLE,
120/208-VOLT, 3-PHASE

16 JANUARY THROUGH 22 APRIL 1970

SECTION 1. SUMMARY

1.1 GACKGROUND

The test items were procured under contract DAAG11-68.C.1487. The applicable test
documents are MIL-A-52568A(ME), 3 January 1968, and MIL-A-1 1210E, 18 August 1966.
An engineering design test (Reference 2) and a product improvement test (Reference 3)
were completed on these units by USATECOM in November 1966 and March 1969
respectively. The authorization for this test is given in Appendix I11.

1.2 DESCRIPTION OF MATERIEL

The air conditioners have the following c•,aracteristics:

a. Mechanical. Multipackaged, trailer mounted, 18,000 Btu per hr, 800 cfm, electric
motor driven, with flexible ducts, and duct retainer rack.

b. Electrical. Drive motor, 50 to 60-Hz, 120 to 208-volts, 3-phase, powered by
military design gener?,tor set, 5-kw, 60-Hz, GED, mounted on the same trailer.

1.3 TEST OBJECTIVES

The over-all objectives of the subject test are:

a. To determine if the subject air conditioner conforms to the purchase
requirements.

b. To determine if it is suitable for issue for Army use under the intent of AMCR
700-34, 3 April 1967.
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I
1.4 SCOPE

The 18,000 Btu per hour, TRL MTD, EMD air conditioner ias tested by the MaterielS............ Dlafi a .. c . The t ne•! in uIas trwr5nntAd hy

USATECOM (ref 111-7) after three months of testing had been completed. Tile tests were
being conducted on these units to determine compliance with requirements for use with the
following systems:

a.. AN/GRC-26 R1adio St.

b. AN/MCC.6 Telegraph, Telephone Terminal.

c. AN/MSC-29 Terminal, Telegraph Repair Shop.

d. Repair Shop, Instrument Repair Shop, Truck Mounted.

e. AN/MRC-29 Radio Relay Terminal Set.

The allocation of the units to the various tests and the sequence of testing are given in Table
1.4-I.

Table 1.4-1. Test Sequence

Air

Conditioner

No. Test Sequence

69301 alnitial inspec- aControls and per- aDurability, main-
lion and servicing formance test. tainability and
test. reliability test.

69302 alnitial inspec. aConolbo and per. Cooling capacity Refrigerant mois- Hlumidity
lion and servicing formance test. and aix flow test. ture content test. test.
test.

69303 alnitial inspec- 'Controls and per. aRefrIgerant pres- "High temperature aRadio interfer- Road
lion and servicing formance test. sure and leak test. storage and opera- ence test. test.
test. tional test.

aTcsts started or completed before test termination.
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II

1.5 SUMMARY OF RESULTS

T;,uu;;w,,s ,g - u; i wtnt:ic uu uldd

a. Initial Insnection and ,prvicinn Tent. All thrp. inite. worn reneiv•d with the
improper technical manual for the gasoline engine on the 5-kw generator. One
unit was received without a fire extinguisher, and two units were missing fasteners
(paF. 2.1.4).

b. Controls and Performance Test. The thermostat ranges re.,orded were 62oF
through 91 OF, 60,50F through 91 OF, and 64°F through 94°F on the units which

should have a range of 60°F through 900F. The high-prcssure cutout switch on
one unit functioned at 250 psig until properly adjusted to 280 psig. All other
controls functioned as specified (par. 2.2.4).

c. Refrigerant Pressure and Leak Test. No significant leaks were recorded (par.
2.3.4).

d. High Temperature Storage and Operational Test. No defects were recorded as a
result of the high temperature storage at +155 0 F, and the unit operated
satisfactorily at +120°F (par. 2.4.4).

e. Durability, Maintainability and Reliability Test. The air conditioner operated for
1120 hours with one mission-aborting failure before the test was terminated (par.
1.4). These hours of operation were insufficient to make a determiigation as to the
degree to which the unit met the criteria (par. 2.5.4).

f. Radio Interference Suppression Test. The air conditioner operated within the
allowable limits of MIL-STD-461A, Table A-I, Subtest ACE-2 and REO-2 (par.
2.6.4).

1.6 CONCLUSIONS

It was concluded that:

a. The air conditioner met all the requirements of the high temperature storage and
operational test (par. 2.4), the refrigerant pressure and leak test (par. 2.3), and the
radio interference suppression test (par. 2.6).

b. The air conditioner failed to meet all the criteria of the initial inspection and
servicing test (par. 2.1), the controls and performance test (par. 2.2), and the
durability, maintainability and reliability test (par. 2.5).

1.7 RECOMMENDATIONS

None.
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SECTION 2. DETAILS OF TEST

2.1 INITIAL INSPECTION AND SERVICING TEST

2.1.1 Objective

The objective was to oetermine if the unit as received was properly assembled and conmleteI with all on-board equipment.

2.1.2 Criteria

The criteria are:

a. The trailer chassis shall have the following equipment on-board:

1) Generator set, 5 kw, with operator and maintenance manual.

2) Air conditioner with operator and maintenance manual.

3) Two each flexible ducts 15-feet long by 12-inches in diameter.

4) Rack for duct storage.

51 F".; extinguisher.

6) Ground rod and ground wire.

7) Canvas cover for the generator set.

b. The on-board equipment shall be properly mounted and all hardware tightened.

2.1.3 Method

The unit was examined for completeness of items and also to insure all components were
properly secured. Any defects were noted and corrected. The generator set was serviced in
accordance with instructions found in the maintenance literature.

The air conditioner was connected to the generator set for 120 to 208 vclt, 3-phase, 4-wire
operation. The assembly was grounded and the generator set started. The air conditioner
was energized and checked for proper phasing (correct rotation of evaporator fan in the
ventilate mode),

4



2.1.4 Results

a. Resuits of the in.oection for the on-board equipmnert wfra , tnll .

1) Generator set, 5-kw, with operator and maintenance manual. The gasoline

engine technical mantuals received with all three units (TM.6-52805-2,4-14)
were for Model 2A042-lI and Model 4A084-11. The gasoline engine on the
5-kw generators received was Model d4A042-111. All other generator
equipment was received on-board.

2) Air conditioner with operator and mamnten,,ice manual. Received on-board.

3) Two each flexible ducts 15-feet luaig by 12-inches in diameter. Received
on-board.

4) Rack for duct storage, Received on-board.

5) Fire extinguisher. One unit (SN69302) was received without a fire
extinguisher.

6) Ground rod and ground wire. Received on-board.

7) Canvas cover for the generator set. Received on-board.

b. Results of the inspection for properly mounted on-board equipment and properly
tightened hardware were as follows:

1) One unit (SN69301) was received with one panel fastener missing on one of
the duct adapters.

2) Ore unit (SN69303) was received missing the bolt and nut that connect the
fender and storage box..

33) Ali other equipment wa properly mounted and tightened.

c. The generators and the air conditioners operated satisfactorily.

2.1.5 Analysis

The air conditioner failed to meet the critioa of the initial inspection and servicing test.

One unit was received witho:it a fire extiniguisher. This was considered a deficiency because
it was a safety hazard. All three units were received with the improper gasoline engine
maintenance manual, and two units were received missing fasteners. These incidents were5!



considered shortcomings because the units were still operational, but the failures would have
to be corrected to increase the efficiency and to render the equipment completely

2.2 CONTROLS AND PERFORMANCE TEST

2,21 Objective

The objective was to determine ýf the air conditioner had the required controls and that
they functioned as required.

2.2.2 Criteria

The criteria are;

a. A removable control panel will be located on the condenser blower section and
shall contain the following:

1) Selector switch - a four-position (Off, Ventilate, Cooling and External
Control) switch.

2) A variable thermostat with a range of +600 F, or less, to 900 F, or more, to
control cycling of the condenser blower and the compressor.

b. A high-pressure cutout switch shall be provided in the compressor discharge line
to turn the compressor and condenser fan off when the condenser pressure
reaches 280 psig. The switch shall have a rese* switch located at the rear of the
compressor section.

c. The temperature differential of the evaporator discharge and return air

temperature when measured at the end of the ducts shall not be less than 120F.

2.2.3 Method

With power applied to the air conditioner and the selector switch set in the Cool position,
the evaporator fan was observed to note if it operated immediat-1i,. The thermostat was
adjusted for maximum cooling to determine if the condenser fan motor started and, after a
short delay, the compressor started. The range of the thermostat was determined by
removing the thermostat bulb from the air stream and immersing it in water at 600 F. It was
then determiaied F the unit operated in the cooling mode when the thermostat was adjusted
for maximum cooling. The thermostat was adjusted for minimum cooling and the test was
repeated with the water tempera~ure at 900 F. The high-pressure cutout was evaluated by
connecting pressure gages to the ur-it and operating the unit in the cooling mode. The
condenser air flow was restricted and the discharge pressure monitored for activation of the
cutout when the pressure reached 280 psig, The condenser air restriction was removed to

6



determine if the reset switch functioned. The ducts were connected to the unit and the

thermostat set to maximum cooling position, and with appropriate instruments, the

temperature differential of the evaporator discharge and return air temperature was

measured. The measurement was made at the end of the ducts.

0% 00 A 0- t*-

The units had a removable control panel with a four-position selector switch and

thermostat. The unit did have a high-pressure cutout reset switch located at the rear of the

compressor location. The results of the performance test are given in Table 2.2-1.

Table 2.2-1. Functional Test Data at Ambient Conditions

Air Conditioner

Condition SN69301 SN69302 SN69303

Ambient temperature, OF 70 77 78

Selector switch cool and
Thermostat - max cool

Evaporator fan operate Yes Yes Yes

immediately
Condenser fan motor operate Yes Yes Yes

Compressor operate Yes Yes Yes
Thermostat range, OF 62-91 60.5-91 64-94
High-pressure cut out actuation, 275 a 25 0 , 280 275

psig
Temperature differential between 20 20 22

evaporator return and dis-
charge air, OF

aAfter adjusting the high-pressure cut out switch.

2.2.5 Analysis

The air conditioner failed to meet the criteria of the controls arid performance test.

Two units failed to have an adequate thermostat range and one unit failed to have the

high-pressure cutout properly adjusted. These incidents were considered shortcomings

because the units were still operational, but the failures would have to be corrected to

increase the efficiency and to render the equipment completely serviceable.

7



2.3 REFRIGERANT PRESSURE AND LEAK TEST

2.3.1 Obiective

The objective was to determine if the refrigerant system components and lines had been
assembled properly and had no leaks large enough to appreciably reduce the refrigerant
charge.

2.3.2 Criterion

The criterion is that the refrigerant system shall withstand pressures up to 300 psig and not
leak more than 4 ounces per year.

2.3.3 Method

The system was charged with a mixture of dry nitrogen and refrigerant to the specified 300
psig pressure. A General Electric type H leak detector was used to measure the total leakage
rates of the entire system.

2.3.4 Results

No sign ificant refrigerant leaks were detected on the air conditioner (SNS9303).

2.3.5 Analysis

The air conditioner met the criteria of the refrigerant pressure and leak test.

2.4 HIGH TEMPERATURE STORAGE AND UPERATIONAL TEST

2.4.1 Objective

The objective was to determine if the test itern could be stored and operated under high
temperature conditions without detrimental effecth.

2.4.2 Criteria

The criteria are:

a. The test item shall be capable of withstanding storage conditions (+1550 F).

b. The test item shall deliver satisfactory performance at +120°F for conformance
with hot-dry conditions outlined in AR 705-15. C1.

8



2.4.3 Method

"The ,.•.t.r :c:- , - i,;,ur• e.posure. nhe entire tesi unit was

subjected to a +155°F environment for 4 hours following stabilization at +155 0 F.
Following the storage phase the chamber tem.oeature was decreasad to + I WF and the testt
unit inspected for any detrimental effects. The unit then was subjected to a +120°F
environment and after stabilization, power was applied to the air conditioner. The unit was
checked in each mode of operation with the ducts attached. During each mode of operation
the performance of the unit was determined by observations and monitoring cf refrigerant
pressures and pertinent temperatures. The opertational test included at least 1 hour of
oepration in the maximum Cool mode. The unit was then turned off for 15 minutes and
then again operated in the cooling mode.

2.4.4 Results

The results on the air conditioner (SN69303) are given in Table 2.4-1.

Table 2.4-1. High Temperature Storage at +155°F and Operational Test at +120PF

Condition Results Recorded

Inspection after +155 0 F No defects recorded.
storage

Initial start up at +120°F
Start Yes
Generator operate satisfactorily Yes
Air conditioner - vent

Average inlet temp, OF +115
Average outlet temp, OF +115

Air conditioner - max cool
Suction pressure, psig 58
Discharge pressure, psig 225

After 1 hour of operation
Air conditioner - max cool

Average inlet temp, OF +116
Average outlet temp, OF + 87

After stop and 15 minute down period
Start Yes
Generator operate satisfactorily Yeý
Air conditioner operate satisfactorily Yes

2.4.5 Analysis

The air conditioner met the criteria of the high temperature storage and operational test.

9



2.5 DURABILITY, MAINTAINABILITY, AND RELIABILITY TEST

The obiectives were:

a. To determine if the trailer mounted air conditioner will exhibit durable and
reliable operation for an extended period.

b. To determine if maintenance and servicing as required can be performed without
difficulty on the trailer mounted unit.

2.5.2 Criteria

The criteria are that the test item:

a. Shall operate for not less than 3000 hours without failure or malfunctioning and
without requiring services or maintenance other than scheduled maintenance.
Durability test time in this case will be dependent upon the reliability test time.

b. Shall have a mission reliability of 95% for a mission duration of 24 hours at a 90%
confidence level.

c. Shall be easy to service and maintain without the need of special tools, using the
procedures outlined in the maintenance literature.

2.5.3 Method

The air conditioner was connected to a heated inclosure with the flexible ducts. The test
was conducted in 24-hour missions which consisted of cyclic operation of the unit in the
maximum cooling mode...

A sufficient number of missions were run in order to determine reliability. For the
reliability determination a MBTF of 468 hours was used for the following test schedule,
Table 2.5-1:

Table 2.5-1. Test Schedule

Test Time, hrs Allowable Failures

1078 0
1821 1
2490 2

10



The operational characteristics of the unit were monitored periodically to note any
deterioration of performance. The operational characteristics included refrigerant pressures,
d- at. .asmLr n a,, and ieMhtt, vA eight triPli indiration.
dl1i L•II•lllJtiaugu €---------*-*L-***-

Throuahout the proqram a record was maintained of successful starts, failures to start,.
services or maintenance performed which included time before stoppag,, identification of
service, time to repair (whether scheduled or unscheduled), and any other difficulty
ercou ntered.

Any service or maintenance performed was performed in accordance with the instructions

outlined in the maintenance literature and the adequacy of the instructions noted.

2.5.4 Results

The unit operated for 1120 hours with one mission-aborting failure. This failure was due to
improper operation of the code A magneto, and caused the unit (SN69301) to fail to 6tart.
The magneto failure was due to improper contact points gap adjustment. The points were
not 3djustable on the code A magneto (only one of the three units tested had this type of
magneto). The operational characteristics as monitored during the test are given in Table
2.5-11.

Table 2.5-11. Operational Characteristics, Averaged Data

Evaporator Evaporator
Suction Discharge Inlet Outiet

Engine Sight Pressure, Pressure, Temperature, Temperature,
hours Glass psig psig 0 F OF

0 to 50 Clear 23 79 +72 +47
1050 to 1100 Clear 32 75 +91 +54

aNo significant change between 50 and 1050 hours.

Table 2.5-111 gives the durability failures that occurred during the testing. Table 2.5-4V gives
the data recorded for use in calculating the reliability, mean time between failure, mean
time to repair, and availability. The test was terminated (par. 1.4) at 1120 hours. The
demonstrated reliability was 0.92 for a 24-hour mission time at the 90% confidence level.

No special tools were required for maintenance. The units were easy to service and maintain
using the procedures outlined in the maintenance literature.

11



Table 2.5-111. Durability Failures

Failure Repair Operation Time to Repair, hrs

Exhaust pipe clamp fracture Replace clamp 0.33
Oil filter hrankgat fra.tured_ Nom
Center support bracket fracture None
Muffler bracket fracture Replace muffler and bracket 0.6

and exhaust pipe threads
stripped

Frequency converter failed Replace converter 0.75
Throwing oil Replace governor and oil 1.91

breather valve -

Failure to start Replace magneto 3.0

Table 2.5-IV. Reliability, MTBF, MTTR, and AvailabilityDataa

Air Conditioner
Operation SN69301 SN69303 SN69302

Successful starts 107 10 5
Failures to start One None None
Successful operating hours 1120 10 5.5
Stoppage failures One None None
Approximate time to fix 3.0 None None

failures (hour,)
Unscheduled maintenance (hours) b6 .4 9  bo b0

Scheduled maintenance (total
hours; No. of times per-
formed).
Daily preventive maintenance

Engine- generator -9.5; 55 0.35; 2 0.17; 1
Air conditioner 11; 55 0.41; 2 0.20; 1

Ouarterly preventive main-
tenance

Engine- generator 2.67; 4 0; 0 0; 0
Air conditioner 1;4 O; 0 0; 0

Lubrication
Engine - generator 3.8; 23 0.33; 2 0.167; 1
Air conditioner

alncomplete data due to test termination (par. 1.4).
bSee Table 2.5-111.
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2.5.5 Analysis

The air conditioner failed to meet the durability criteria of this subtest. No determination
could be made on the reliability and maintainability criteria of this subtest because the test
was terminated before the number of hours required to fully evaluate the results was
accumulated,

The code A magneto failure was considered a deficiency because the unit failed to operate.
Because the failure was due to Improper contact points gap, and the points could not be
adjusted, this failure could be corrected by using a magneto with adjustable point gap.

The first five durability failures listed in Table 2.5-111 were considered shortcomings because
the unit was operational, but the failures would have to be corrected to increase the
efficiency and to render the equipment completely serviceable. The fractures of the exhaust
pipe clamp, oil filter bracket, center support bracket, and muffler bracket and the exhaust
pipe stripped threads were caused by excessive vibration. The failure of the frequency
converter either was caused by excessive vibration or was a random failure. The converter
was not disassembled to determine the cause and further testing could not be completed due
to test termination.

The oil being thrown out of the engine, requiring replacement of the governor and oil
breather valve, was due to a manufacturer's detect in the size of the oil hole in the governor
and for this reason was considered a random failure.

2.6 RADIO INTERFERENCE SUPPRESSION TEST

2.6.1 Objective

The objective was to determine if the air conditioners were properly suppressed to satisfy
the criteria requirement.

2.6.2 Criteria

The criteria are that:

a. The conducted and radiated emissions of the test unit shall not exceed the
broadband limits- specified in MIL-STD-461A, Table A-1 for tactical
noncommunication electronic equipment.

b. The conducted and radiated emissions of the test unit shall not exceed the
broadband limits specified in MIL-E-55301 for tacticai noncommunication
electronic equipment.

13



2.6.3 Method

The conducted and radiated emissions of the test unit were determined by the prescribed

test method REO-2 and ACE-2 as outlined in MIL-STD 461A. The test unit was tested in

accordance witn me procedures in MiL-E-5530i ur ............ ... ...
equipment in all areas in which it failed to meet the requirements of MIL-STD 461A, Table

A-!. The test unit was operted In the "sonling mode for all tests.

2.6.4 results

The radiated and conducted RFI emissions were within the allowable limits specified in

MIL-STD-461A, Table A-I, subtests REO-2 and ACE-2.

2.6.5 Analysis

The air conditioner met the criteria of the radio interference suppression test. The unit
operated within the limits specified in MIL-STD-461A, Table A-i, for tactical
noncommunication electronic equipment. Previous testing has shown that if a unit meets
the criteria of MIL-STD-461A, Table A-1, it will meet the criteria of MIL-E-55301. The
units are therefore considered to have met the criteria of MI L-E-55301.
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APPENDIX II - DFFICIENCIES AND SHORTCOMINGS

1. Deficiencies

Suggested
beficiency Cot rective Aclion Hemarks

1.1 One of the three units Inpect units for iire This was a safety hazatd,
was received w;thoijt the extingukihers before
required fire extinguisher issue.
(par. 2.1.4).

1.2 The air con~ditioner Replace the code A Not applicable.
failed to start during the magneto with a magneto
durability, maintainability with adjustable poiruts.
and reliability test
(par. 2.5.4).

2. Shortcomings

Suggested
Shortcoming Corrective Action Remarks

2.1 Excessive vibration The center support bracket The following failures
during the dLrability, should be inspected for were caused by vibration.
maintainability, and proper welding. The mot. The weld that connects
reliability test caused fler should be mounted the center support bracket
fractures in the 5 kw with more rigid support to the frame cross member
generator frame, muf- brackets so #hat its fractured. The muffler
f ier, and exhaust pipe weight will not caus bracket fractured twice.
support brackets bracket failures. If The oil filter bracket
(par. 2.5.4). this is done, the fractured around the

exhaust pipe bracket mounting bolt that
should not need redesign. attaches the magneto to

the engine. The exhaust
pipe threads were stripped
so they no longer held the
exhaust pipe on the muf-
fler. The exhaust pipe
bracket fractured.

2.2 Two of the three ther- Add inspections for the Not applicable.
mostats tested during the thermostat range to insure
controls and performance test better quality control.
did not have the required
range of +60°F to +90°F
(par. 2.2.4).
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Suggested
Shortcoming Corrective Action Remarks

2.3 The high-pressure Insoect for orooer settina. Nnt annii•.-hla

cutout switch was improperly and adjust if required,
adjusted when receivedipar. 2.2.4j.

2.4 The gasoline engine Issue supplements to the Not applicable.
technical manuals received technical manuals to update
were the improper manuals for the new model engine.
((rar. 2.1.4).

2.5 Fasteners were missing Inspect for missing fas. Not applicable.
on two of the three units teners and install new
when received (par. 2.1.4). fasteners as required.

2.6. The frequency conver- Not applicable. This failure was due to
ter in the 5 kw generator excess vibration of the
control panel failed unit or was a random fail.
on one unit during the ure. The converter was

reliability test not disassembled to deter-
(par. 2.5.4). mine the cause, and further

testing on other units
could not be completed

due to test termination
(par. 1.4).

3. Random Failure

Suggested
Random Failures Corrective Action Remarks

4.1 The engine was throw- Not applicable. This was due to a manufac-
ing oil out of the oil gage turer's defect in the size
rod cap and air cleaner of the oil hole in the
(par. 2.5.4). governor.
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APPENDIX III . CORRESPONDENCE

7.% ODPARTMENT OF THE ARMY

"ABLkOE"N rROVING GROUNDI MARYLAND 2100',

1 OCTUAM3•-CE

7-7 -0W0-03
SUBJECT: Test Directive, Initial Production Test of Air Conditioner,

Trailer Mounted, 18,000 BTU/HR, Electric Motor Powered, 50/60
Cycle, 120/208 Volts, 3-Phase;

Contract DAAlII-6b-C-1487, tZATECCu1 Project Number 7-7-
0800 -03

Coimanding Officer
Aberdeen Proving Ground
ATTN: STEAP-CO-P
Aberdeen Proving Ground, Nd. 21005

1. References:

a. Letter, AMS;E-QRT, USAME"CC, 2 October 1968, subject: Request
for Time and Cost Estimate for IFT of Air Conditioner, Trailer-Mounted,
Llectric Motor Driven, 18,000 BTU/HR, Contract No. DAAGII-68-C-
1487, with four inclosures (Inclosure 1).

b. Contract DAAG11-68-C-1487, dated 28 June 1968 (Inclosure 2).

c. Military Specification MIL-A-52568A(ME), dated 3 January 1968,
"Air Conditioncr: Trailer -Mounted, Electric -Motor -Driven, 18,000 BTU/
HR," (Inclosure 3).

d. Military Specification M1L-A-11210 E, dated 18 August 1966,
"Air Conditioners: Base Mounted., Self-Contained, Multipackage-Typt,
Air-Cooled, Electric-Motor-Driven, 18,000-BWIJ/HR," (Inclosure 4).

2. Background:

a. The subject air conditioner is being procured
under contract DAAG1I-68-C-l487, a copy of which is inclosed

(Inclosure 2).

b. The applicable test specifications are Military Specification
MIL-A-52568A(ME), paragraph 4.4.2, and mIL-A-11210 E, parasgraphi 4.4,
table II, colium 4. Copies of these specifications are inclosed
(Inclosures 3 and 4).

I11-I



7 -7 -08)0 -03
rJOLT. Test Directive. Initial Production Test of Air 0onditioner.

Trailer Mounted, I8,000 MU/R, Electric Motor Powered, 50/60

cycle, 120/208 Volts, 3-Phase;

OtIOO -03

c. Reference Ia requests a time and cost estimate for the subject
test and also authorizes testing to proceed upon the arrival of proper
funding and the test items.

d. No previous 1LA¶T.OC test have been accomplished on the subject
air conditioner.

e. The contractor has previously produced the 18,000 BTU/HR air
conditioner on another contract, but Is a first-time producer of the
trailer mounted unit.

f. Systems with vhich the subject air conditioner is used are:

1) A.I/GRC-26 Radio set.
2) AN/MOC-6 Telegraph, Telephone Terminal.

(3) A/NSOC-29 Terminal, Telegraph Repair Shop
(4) Repair Shop, Instrutnt Repair Shop, Truck Mounted
(5) AI/MRC-29 Radio Relay Terminal Set

3. Description of Materiel: The subject test will be accomplished on
two air conditioners having the following .haracteristics:

a. Mechanical: &ultipackaged, trailer munted, 18,000 BLTJ/HR,
800 CFM, electric motor driven, with flexible ducts and duct retainer
rack.

b. Electrical: Drive motor, 50/60 cycle, 120/208 volts, 3-phase,
powered by military design generator set, > KW, 60 cycle, GE, mounted
on same trailer.

4. Test Objectives: The overall objectives of the subject test are
to determine if the subject air conditioner conforms to the purchase
requirements and if it is suitable for issue for ArW use under the
intent of AMC 700-34, dated 3 April 1967.

5. Responsibilities: Aberdeen Proving Ground will perform the subject
test upon receipt of the test items and proper funding frou USAMECOC.
Aberdeen Proving Ground will forward a time and cost estimate to this
headquarters for approval and submittal to U!SAMCOM. Thu. time and

2
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15 OCT W68
7-7-o0&0-03
S1BJEXT: Test Directive, Initial Production 7*st of Air Conditioner,

Trailer Mounted, 18,000 BWU/R, Electric Motor Poeed, 50/60

Contract DAAI1-68-C-l487, USAIE4 Project Nmtber 7-7-
08o0-03

cost estimate will include a detailed plan of test, with &U1 subtests
listed by noun nam and any necessary explanation of paus/fail criteria
included.

6. Coordination: Direct coordination is authorized between the
requesting agency (USAX90Mf) and Aberdeen Proving Ground. It is
requested that this headquarters be apprised of any pertinent changes
or agreements and be furnished inforintion copies of correspondence.
The cognizant person at USA4EM04 is Mr. D. Fulk, Autovon 693, extension
2146. The contact at LSAJDC is Mr. R. Hursey, Aftovon 851-i450,
extension 45163.

7. Sp"ecial. Instructions:

a. Project Number. WATEC!I0( project number 7-7-0800-03 is assigned
to this task. The S! form l1e8 for this task is Inclosed (Inclosure 5).

b. Priority. A test priority of 2 (SEA) is assigned to this task.

c. Test Item Delivery Date. Two test air conditioners are
expected by September 1969. As part of the direct coardination author-
ized, AEG will arrange with LUAuECQK the shipping and disposition
addresses and instructions necessary.

d. Maintenance Package. Appropriate specific cmernts will be made
by equipment performance reports on the adequacy of the maintenance
package furnished with the test item, including technical manuals,
repair parts complements, and special tools, if any.

e. Reliability and Maintainability. The following factors, as a
minimum, will be recorded in order to provide empirical numerical
values for reliability, mean tim between failure (MMSF), mean time to
repair (MM ), and availability:

(1) Successful starts.
(2) Failures to start.
(3) Successful operating hours.
(4) stoppage failures.
(5) A0pprormate time to fix failures in hours.

3
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MI3•-0 1 5 OCT 1968
7-7-0800-03 I
SUWECT' Test Directive, Initial Production Teat of Air Coiditinner.

Trailer Mounted, 18,000 BTU/MR, Electric Motor Powered, 50/60
vayle, 120/208 Volts, 3-base;

oL traet DlA=,¶ -68=c-ih87p UZAMO PT--AjG1At Number T-Ta
0800-03

(6) Unscheduled mainten"ce bourn.
(7) Scheduled maintenance hours.
(8) Difficulty in performing maintenance operations, scheduled or

unscheduled.

These data will be kept on not only those test item specifically
intended for durability runs, but on all test item which are operated.

f. Transient Vibration and Road Test. The subject air conditioner,
with its generator set power source, is already mounted on a 2-wheel
trailer; therefore, actual Munson road tests appear to be practical in
lieu of laboratory vibration simulations. If, for ay reason, laboratory
vibration tests must be done on components of the assemblage, Interim
Parphlet 70-73 of TECP 700-700, 8 March 1967, will be used as the
laboratory vibration standard.

g. Suitability for Issue under AMCR 700-34. Aberdeen Proving
Ground will submit recomendations as to suitability of the air
conditioner for issue and the rationale for the recouomrxdation to this
headquarters.

h. For purposes of the reliability portion of thia test, a general
definition of a failure will be that found in Milltary Standard 72M3,
25 August 1966. Failures will be recorded without regard to the dir-
crepanc-.es being later classified as either a deficiency or a short-
coming. Rando failures only will be used in the calculation of reli-
ability as opposed to repeated failures for a )mown design shortcoming.
For maintainability, aside frou the nornul factors of WMSPl and mainte-
nance ratio, subjective statesents on acceptability for mnintemrnce and
general level of difficulty will be use.ful. Deficiat armas found in
previous testing will be coented on •s to tht-corrective action taken
and whether or not such meaures are oadequate.

i. An analysis of maintenance operations is desired on the subject
air conditioner because it is a first, t me- entry into WATECOM testing.
This analysis vill be limited to maintenance operations wade necessary
by failures or the necessity for adjuAt'ments. No teardovns will be
made specifically for maintenance analmiis purposes, although coints
are expected on obvious difriculties if such operations are performed.

4
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- -0 15 OCT 1968

7-7-0800-03

SUET:T!! irc.--1T_.4+4.4a 1)"MAtiM'Ai" %flt 6~f Air (Ithaltifln1.

Trailer Mounted, 18,000 BWI/!1R1. Electric Motor Pivered, 50/60
Cycle, 120/208 Volts, 3-THoe;

contract L)ALw-u-68-v-.L4 8Y, wAO Project Vuni~r 7-T -

0800-03

8. Test Plans and Reports:

a. The plan of test for the subject item will be in sufficient
detail to allo UEANEOM to determine to its satisfaction that all
desired test objectives vill be met. Those tests deemed necessary to
provide a statement of suitability for isue under AM4C 700-34 vii be
included. The plan of test is to be forwarded to this headquarters for
approval on or before I April 1969.

b. Format of Reports. Test reports wl be prepared in accordance
with USATEC00 Regulation 705-2, 28 Februwry 1966, and equlpwnt perfor-
mance reports (EPR) with USA!MCM Regulation 705-4, 18 December 1967.
the final report will be ir the form of a letter report. The reo enda-
tion for suitability for issue under MCH 700-34 will be in a separate
letter.

c. Equip it Performance Report and Final Letter Report Distri-
bution. Aberdeen Proving Oround will submit EPR and final letter
reports in the folloving quantities after approval of the letter report
by this headquarters. A copy of the USATECOK suitability for issue
action letter viii be attached to each report:

OG, USAKIC, ATMN: M" 2
CG, USAMC, ATTN: AM(MA-VS 1
CG, USAKC, AT'3: AMCH4•-NEP 2
00, USAKEO(8, AM: AM4E-WT 6 6
CO, USAMDC, ATM: SHMFB-CO
MA, Chicago Procurement Agency, 1
ATiN: AMX-F=R, 623 5. Wabash Ave.,
Chicago, Ill. 60605
Defense Documentation Center 20
Dir, 10P FO 2
Pres, USMREIM, ATM: STB-EN-E 1

Submit two copies of each EFR to Headquarters, USA2EMN, as well as ten
copies of the final letter report for USA!CC3M approval action.

5
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AHST -015 OCT So8
7-7-0800-03
Stflr:i Test Directive. initial Production Test of Air Conditioner,

Trailer Mounted, 18,000 BTU/HIi. Electric Motor Poweredi 50/60
Cycle, 120/208 Volts, 3-P•ase;

d. A mssage interia report will be rendered to thi heedquters,
upon completion of opeational testing, sumasrizing completed testa and

vhether satldfactory or unsatisfactory results were obtained. from each

test. This report is cxpected withln one week after testing is ccm-

pleted.

9. Sa y: Routine safety procedures for this cl"s of equipont vlli

be followed. Any unsafe ar poenti&alUl unsafe conditions vill be

reported in detail. There are no knovw safety hazards in the design

of the subject set.

10. §eu•ty;: The subject test progra Is unclassified.

FOR THIE COrMNDER:

5 Incl D.
as , Colonel, GS

Dir, GE Mat Test Dir

Copies furniohed (v/o inci):
CG, UGAC, A-M: ANOM
CG, USNC, ATM: A.CW-WP
00, USAKC, ATM: ANQ(-VS
CG, USA=MXCQ4 ATM~: AHM-WT
00, 18AXWC., ATTN: SUME-00
CO, APO, A.f•f: STL-4P-TF
Dir, I9P FO, ATM: AMCBE-MP-P0-S
Pres, tEMRED, ATI-I: S EBB-EN-E

6
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DEPARTMENT OF THE ARMY
47DHL UL'ARtILWS u "3 ARMY TFST AND EVALUATION COMMAND Mai Kiserlr)m.x-/

U , I AIENUEEN PROVING GROUND MARYLAND 11005 234-3350-49!J4

I*W01 S: 2 .Juno 1970

ANISTE-GI. Z 1 AN, ,tiu

SUI EI.IICT: Initial il'duction 'r{.t Alt'Ai c ('. I iti(fner, 18,000 1TU/II

Etlct ri, N\otoi' I)rivt-cn, Con mt'a No. I)AAG-11-68-C-
1487, tISAT';ECOM Prolc('t No. 7-E(-175-018-003
(7-7-0800-03)

Coninanding Office r
Abe rdcen P'roving (;Iouni
ATTN: STEAP-NMT-I)
Ahcbrhcen lProving Ground, MD 21005

1. References:

a. Letter, AMSME-QRT, USAMECOM, 10 April 1970, subject:

Air Conditicner, 18, 000 BTU/1IR, Trailer Mounted, USATECOM
Project No. 7-EG-175-018-003, Contract No. DAAG-1l-68-C-
1487 (Inclosure 1).

1. USATECOM Regulation 70-24, 1 July 1969.

2. By inclosure 1, US Army Mobility Equipment Command requested
that subject initial production test be terminated as of this date (10
April 1970) and that test units be returned to Granite City Army Depot.

:3. Aberdeen Proving Ground is directed to terminate subject initial

production test effective this date and forward the formal final report
to this headquarters, ATTN: AMSTE-GE, as soon as possible, but
not later than 2 June 1970.

4. The final report will be prepared in accordance with USATECOM
Regulation 70-24, dated 1 July 1969. Initial production test reports will
not include statements concerning suitability of items for release but
does not preclude inclusion of other recommendations. Statements con-
cerning suitability of an item for release and other pertinent statements
may be included in transmittal letters which forward test reports to this
headquarters.
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AMSTE-GE i I APJh in

SUBJECT: Initial Production Test of Air Conditioner, 18, 000 BTU/lIR,
Electric Motor Driven, Contract No. DAAG-11-68-C-
1487, USATECOM Project No. 7-EG-175-018-003

(7-7-0800-03)

5. Aberdeen Proving Ground will ship subject test units to Granite
City Army Depot as requested by paragraph 2 of basic letter (Inclosure
1). Test itums will be shipped as soon as possible. Mr. Don Fulk,
AMSME-QRT, Autovon 613-2145, should be notified by telephone upon
shipment of test items.

6. STE Form 1189, reflecting test cancellation and report schedule
into TRMS, is inclosed (Inclosure 2).

FOR THE COMMANDER:

2 Incls .TJELLEN D. BOLLER
as "dColonel, GS

Dir, GE Mat Test Dir

Copies Furnished (w/o incls):

CG, USACDC, ATTN: USACDC LnO (USATECOM)
CG, USAMC, ATTN: AMCRD-J
CG, USMC, ATTN: USMC LnO (USATECOM)
CG, USAMECOM, ATTN: AMSME-QRT
CO, APG, ATTN: STEAP-MT-RF (w/Incl 2 only)

2
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I7
ODEPARTMENT OF THE ARMY

U S ARMY MOBILITY EOIJIPMEN r COMMANDO /6
4300 GOODFELLOW, BOIl, F.'ARn It. Fulk,/!P/93-2145

SI LOUIS. MISSOURI 6020

ASME-QRT

SUBJECT: Air Conditioner, 18,000 BTU/HR, Trailer Mountod, USATE00)M
Project No. 7-EG-175-018-003, Czntract No. DAAG-.11-
68-C-1487

Commanding (;eneral
U. S. Army Test and Evaluation Command
ATTN: AI.STE-GE (Major Kiser)
Aberdeen Proving Ground, Maryland 21005

1. References:

a. Letter, AMSTE-GE, dated 5 March 1970, subj: Approved Charge
No. 1 to Test Plan: Initial Production Test of Air Conditioner, 'Trailer
IMbunted, 18,000 BTU/HR, Electric Motor Driven, USATECOMJ Project, No.
7-EG-175-018-CC.' (7-7-0800-03).

b. Telephone conversation between Major Kiser, TECOM, and Mr. •?ulk,
MECOM, 23 March 1970, subject as above.

2. This confirms referenced telephone conversation that IPT for sub-
ject items is requested to be terminated as of this rlate, -and that
test units be returned to Granite City Army Depot. These trailer
mounted Air Conditicners were procured to satisfy RVN requireaments.
A review of the use and distribution of trailer mounted 18,000 DVU
Air Conditioners in RVN has disclosed that shipments to that theater
have greatly exceeded all valid requirements for this equipment.

3. There is an urgent need for five stack, Electric Motor Driven,
18,000 BTU Air Conditioner. It has been determined that these
three, two stack units will be disassembled and reconfigu7ed into
five stack assemblies.

4. Request we be advised when cance].!ition of subject test has
been initiated.

FOR THE 00MMANDER:

M. A. RUFRD'
C, Reliability Engr & Test Div
Directorate of Product Assurance

111-9
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APPENDIY IV - REFERENCES

1. Test Plan For Initial Production Test of Air ,orsitioner, Trailer Mounted, 18,000

BTU/HR, Electric Motor Drivef, June 1969, with Change 1, 6 March 1970.

2. Lerter, STEAP-DS-TF, 28 Novamber 19t36, Letter Report No. DPS-2222-(L) for

Engineer Design Test of AMr Conditioner, Trailer Mounted, Generator-Set Powered,

18,000 BTU/HR; USATECOM Project No. 7-7-U901-01.

3. Letter, STEAP-MT-TF, 21 March 1969, Final Letter Report of Product Improvement

Test of Air Conditioner, Tr3iler-Mounted, Generator-Set-Powered, 18,000 BTU/HR.
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APPENDIX V - ArBREVIATIO14S

AR = Army Regulation
AMCR = Army Materiel Command Regulation
Btu = British thermal unit
cfm = cubic feet per minute

-uv r8=, jilhtlt

EMD = electric motor driven
GED = gasoline engine driven
hr = hour
kw = kilowatt
max = maximum
MIL = Military (as in specifications)
MIL.STD = Military Standard
MT'3F = mean time between failures
MTTR = mean time to repair
psig = pounds per square inch, gage
RFI = radio frequency interference
SN = serial number
temp = temperature
TM = technical manual
TRL MTD = trailer mounted
USAMECOM = United States Army Mobility Equipment Command
USATECOM = United States Army Test and Evaluation Command

V-1

(Following Page Blank)



APPENDIX VI DISTRIBUTION LIST

USATECOM Project No. 7-EG-175-018-003

Addressee Final Report

Commanding General
US Army Test and Evaluation Command
Aberdeen Proving Ground, Maryland 21006
ATTN: AMSTE.GE 37

Commanding General
US Army Materiel Command
Washington, D. C. 20315
ATTN: AMCRD-J 2°

AMCRD-R 1
AMCRD-U 1*

AMCMA-VS 1
AMCQA-E I
AMCRP 2*
AMCSF 1

Commanding General
US Army Combat Developments Command
Aberdeen Proving Ground, Maryland 21005
ATTN: USACDC LnO (USATECOM) 23*

Commanding General
US Continental Army Command
Fort Monroe, Virginia 23351
ATTN: ATIT-RD-MD 4*

Commanding General
US Army Mobility Equipment Command
4300 Goodfellow Boultvard
St. Louis, Missouri 63120
ATTN: AMSME-QRT 3*

5

Chief of Research and Development
Department of the Army
Washington, D. C. 20310
ATTN: CRDME-1 7

CRDPE-S 1

*Distribution denoted by an asterisk (°) will be furnished from those copies forwarded to
Headquarters, USA TECOM.
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Addressee Final Report

Assistant Chief of Staff for
Force Development

Department of the Army
Systems Staft Otficer (IJASSO)
Washington, D. C. 20310

Commanding Officer
US Army Mobility Equipment
Research and Development Center
Fo)rt Belvoir, Virginia 22060
ATTN: SMEFB-RDE-O 4

Commanding Officer
US Army Logistics, Doctrine Systems

and Readiness Agency
New Cumberland Depot
P.O. Box 2947
Harrisburg, Pennsylvania 17105
ATTN: DCSLOG-LDSRA-ME

President
US Army Maintenance Board
Fort Knox, Kentucky 40121

US Marine Corps Liaison Officer
HQ, USATECOM
Aberdeen Proving Ground, Maryland 21005

Commander
HQ, Defense Documentation Center for

Science andl Technical Information
Cameron Statron
Alexandria, Virginia 22314
ATTN: Doc.ument Service Center 20

Secondary distribution is controlled by US Army Mobility Equipment Command,

ATTN: AMSME-QRT.
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AIR CONDITIONER, TRAILER MOUNTED, 18,000 BTU
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Unclassified _

Stcumty Cilaamfication

Ab~erdleen Proving Ground, Maryland 21005 hu

INITiAL PHODUCTION TEST OF AIR CONDITIONER, TRAILER MOUNTED, 18,000 BTU/H-R,
ELECTRIC MOTOR DRIVEN, 50/60-CYCLE 120/208-VOLT, 3-PHASE

4. oatc^f 01111,0 Notts f7ype off M I &Ad Mh~fW&1e duld*)

Final Report 16 January through 22 April 1970
.AUO II(FI#*E Massa. 0041110 initial. lsut "me

Robert 0. Rice

a. 410*19PII 01 7a. YOYAL NG OF PA0190 6,. No. or 119'

,June 1970 38 1
I.CON TRAC T on G"Amy No. 44. @Nt6INA1O'S, REPORT MNt'111011111

Not Applicable APG-MT-3592
6. 0140jacy No.

USATECOM Project No. 7-EG-175-018-003__ __________________

P6 S. OTNEN UKPN004Y NOt$) (Ainy *1111t nqmbf dwm7~ be aseignd

10 VISTR16UUION SVATIRMKNY

This document may be further distributed by any holder only with specific prior approval of
Commanding General, US Army Mobility Equipment Command, ATTN: AMSME-QRr

It. SUPPLEMSENYANY WOTKS (2ý SPONSORING MiLITARY ACTIVITY

N one USAMECOM

Is A*SVA11ACT

IThe initial production test of the 18,000 British thermal units per hour trailer mounted air conditioner was
conducted at Aberdeen Proving Ground, Maryland, fron 16 January through 22 April 1970 to determine
the ability of the test items to withstand environmental, transportation, durability, capacity, and radio
interference suppression tests. The tes was terminated by the United States Army Test and Evaluation
Command before all testing was completed. The tests started or completed before ter-r1ination were the
;nitial inspection and servicing test; the control and performance test; the refrigerant pressure and leak test;
the high temperature storage and operational test; the durabiltiy, maintainability and reliability test; and
the radio interference suppression test. The results on the completed tests showed two deficiencies, six
shortcomings, and one random failure. One deficiency was that one of the units was received without a f ire
extinguisher. The other deficiency was a failure to start due to the failure of the code A magneto. The
shortcomings were; the excessive vibration of the units, the inadequate range of two thermostats, the
improperly-adjusted high-pressure cutout switch, the improper engine technical manuals received with the
units, rnixing fasteners, and the failure of one generator frequency converter. The random failure was the
failure of an engine governor.
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KE LINK A 610N1 INK C

Air conditioner, 18,000 Btu per hour 1-
Air conditioner, trailer mounted I
Air conditioner, •'i•-', Iutul uiv,'v ,- iIi
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